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Defluidization in fluidized bed gasifiers using high-alkali content fuels
major concern in thermal conversion of biomass encountered in fluidized beds is bed agglomeration, which may result in
de-fluidization, leading to unscheduled downtime and additional costs. Biomass fuels, especially herbaceous plants, often
contain significant amounts of silicon, potassium and calcium, which may form viscous melts that adhere on the surface of
the colliding bed particles and bind them to form agglomerates. In this paper, studies were made to understand the
behavior of inorganic elements (mainly K, Si and Ca) on agglomeration and de-fluidization of alkali rich bed-material
samples undernon-oxidizing conditions in a bench-scale fluidized bed reactor set up. The de-fluidization studies involved
measurements with sand and pure potassium salts (KCl and K2CO3) as well as with bed material samples obtained from
a 6 MW Low Temperature Circulating Fluidized Bed (LTCFB) gasifier using strawas a fuel. It was seen that in sand þ KCl
agglomerates, the sand particles were bound by KCl melts. Onlyvery limited chemical reaction was observed between KCl
and the sand particles and no presence of silicate melts in the agglomerates. For sand þ K2CO3 mixtures and for LTCFB
bed material samples,agglomeration could be attributed to viscous silicate melts formed from reaction of inorganic
alkalineand alkali earth species with silica from the bed particles. A mathematical model that addresses the defluidization
behavior of alkali-rich samples was developed based on the experiments performed in the bench-scale fluidized bed
reactor as well as on results from literature. The model was then used topredict the de-fluidization behavior of alkali-rich
bed material in a large-scale LTCFB gasifier.
 
General information
State: Published
Organisations: Department of Chemical and Biochemical Engineering, CHEC Research Centre, DONG Energy A/S
Authors: Narayan, V. (Intern), Jensen, P. A. (Intern), Henriksen, U. B. (Intern), Glarborg, P. (Intern), Lin, W. (Intern),
Nielsen, R. G. (Ekstern)
Pages: 160-174
Publication date: 2016
Main Research Area: Technical/natural sciences
 
Publication information
Journal: Biomass & Bioenergy
Volume: 91
ISSN (Print): 0961-9534
Ratings: 
BFI (2017): BFI-level 2 
Web of Science (2017): Indexed yes 
BFI (2016): BFI-level 2 
Scopus rating (2016): CiteScore 3.71 SJR 1.188 SNIP 1.368 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 2 
Scopus rating (2015): SJR 1.521 SNIP 1.615 CiteScore 4.03 
Web of Science (2015): Indexed yes 
BFI (2014): BFI-level 2 
Scopus rating (2014): SJR 1.888 SNIP 1.985 CiteScore 4.36 
Web of Science (2014): Indexed yes 
BFI (2013): BFI-level 2 
Scopus rating (2013): SJR 1.678 SNIP 1.823 CiteScore 4.42 
ISI indexed (2013): ISI indexed yes 
Web of Science (2013): Indexed yes 
BFI (2012): BFI-level 2 
Scopus rating (2012): SJR 1.545 SNIP 1.743 CiteScore 3.66 
ISI indexed (2012): ISI indexed yes 
Web of Science (2012): Indexed yes 
BFI (2011): BFI-level 2 
Scopus rating (2011): SJR 1.793 SNIP 2.283 CiteScore 4.74 
ISI indexed (2011): ISI indexed yes 
Web of Science (2011): Indexed yes 
BFI (2010): BFI-level 2 
Scopus rating (2010): SJR 1.931 SNIP 2.254 
Web of Science (2010): Indexed yes 
BFI (2009): BFI-level 2 
Scopus rating (2009): SJR 1.743 SNIP 2.187 
Web of Science (2009): Indexed yes 
BFI (2008): BFI-level 2 
Scopus rating (2008): SJR 1.609 SNIP 2.073 
Web of Science (2008): Indexed yes 
Scopus rating (2007): SJR 1.454 SNIP 1.77 
Web of Science (2007): Indexed yes 
Scopus rating (2006): SJR 1.292 SNIP 1.954 
Web of Science (2006): Indexed yes 
Scopus rating (2005): SJR 1.226 SNIP 1.398 
Scopus rating (2004): SJR 1.037 SNIP 1.637 
Web of Science (2004): Indexed yes 
Scopus rating (2003): SJR 0.693 SNIP 1.312 
Web of Science (2003): Indexed yes 
Scopus rating (2002): SJR 0.442 SNIP 0.764 
Scopus rating (2001): SJR 0.468 SNIP 0.994 
Web of Science (2001): Indexed yes 
Scopus rating (2000): SJR 0.429 SNIP 0.903 
Web of Science (2000): Indexed yes 
Scopus rating (1999): SJR 0.431 SNIP 1.105 
Original language: English
De-fluidization, Alkali, Agglomerate, Biomass, Gasification
DOIs: 
10.1016/j.biombioe.2016.05.009 
Publication: Research - peer-review › Journal article – Annual report year: 2016
 
